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<54) WAVELENGTH MULTIPLEX OPTICAL TRANSMISSION SYSTEM, DESIGN METHOD FOR LOSS DIFFERENCE COMPENSATION 
DEVICE FOR OPTICAL DEVICE USED FOR THE WAVELENGTH MULTIPLEX OPTICAL TRANSMISSION SYSTEM AND BUILDUP 
METHOD FOR THE WAVELENGTH MULTIPLEX OPTICAL TRANSMISSION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To send a wavelength multiplex optical signal in a broad 
wavelength band to a long distance by compensating the loss difference of an optical 
signal with each wavelength, produced in the wavelength multiplex optical signal with a 
transmission loss characteristic of wavelength dependence of an optical transmission 
line or a scattering compensation device itself. 

SOLUTION: An optical transmission line 4, through which a wavelength multiplex optical 

signal with a broad wavelength band resulting from applying wavelength multiplexing to „ „™„_„. 

optical signals with many kinds of wavelength bands XI -Xn are transmitted, is provided 
with a loss difference compensation device 5A, that compensates a loss difference of 
the optical signals with the wavelength bands XI -Xn which are produced in the 
wavelength multiplex optical signal by the transmission loss characteristic of 
wavelength dependence of the optical transmission line 4. 
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tz<fi'~i'-( yfyy-^j^^sMF AizmmLx-^mr 

^ zizmt^'ilz, -p^-?^)Ka-:L^u-^■:>■<l\^^^ 
2^mi^^zt\z^-oxtmMxth\^. m^ ^\zmt 

i^=7\z^ m'^w^m^v -( 1 3$fflt.Asct(-ck-3 

[0 0 5 2] B|i%, 7t::^ U'^p~x^ n>:7^';u^i 1 
2\z\t. EII 2lc*t<fc-5l-, ffi^Jf*©^^?^^SS4(J)x 

vXi 2 1 ralWiSigjtffiA^iS^ A i Siz^^bf-Stl^? 

T*ti.. 3ti:fc\ 01 2fCfcL\T, ^^1 ZZXmt^Oi 
I*, S«5tS{tl3t (ASE) JIIiEfflro/<vhV^;^7-f;u^ 
(BPF) -CteSo 

[005 3] ism^JSli^^yb^' 1 aici*. s 
TiliBjfeS^jSgA i S(c^<b^-fr.?,c:i:;b<T'^^<kL> 
^>U^ 1 3(D3li®it#14$ilSS-r4i.li. ±taiSj@ 
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[0 0 5 4] ^^=\z, ±lB<D3fe^<b7'f;U^i5AI*. 
9 (AOTF) ^ A^m\.''XtmiMt^ztii<vti, 

AOTFi4i±, ^^mim^t^tzRrm^i^^t 

[0 0 5 5] CWck^tEAOT F 1 4$li^Slfi«X/^ 

-i-xs Ai:Lrfiiffl-r-5:i^ii. mmmo^m^iiii 

1 s^Oiff^l 6#!lg) £?Hffl^*ciJ=J;y. ilUi^ 
[0 0 5 6] fcfc'L. c<7)i#. ±IB*'DJS;ffi§!ll::ifil^ 

jiiggfcoDR F<i#^A^]t*t 3 t-u> he- hy -f 

X^)<^±Lr -Sfc^t), AOT F 1 4^l.^<-:375^C^lit 
^-K-eEllii^-lf-S)) „ AOTF1 4(0^C0^9fe4Stt 

T/U;^ 5 A$*S!-^-«c: t 

[0 0 5 7] *fc. CWAOTF 1 4tt, ^SfccORFig 

f«3;^C, ^ffliSig^J^ (^l^li. 1 530hm~1 5 

7 0 n m) is.miz(o?)-m.mm± m i 4 4^<;>^-^ i ? # 

[0 0 5 8] JiCte, AOTF1 4li, A*RF(i^fl)/< 

9 - s a<t * s c 1 1 y i& a *l 5 c: 
iA<-5iii!fefcto, wDMf§^©f5msgsitLA<ii/j:y, a 

^Mo?«^^ttAWd:S^^-t?t, ^■ttiri$;i:rA:']R 
F <§-^ (?) / < 7 - S IS 4b $ r SiS ¥ ^ 16 a-r ^ c t II ck 

iiisitLfc7-<;u^^fflmr^!2^^6^<i:<, AOT F 1 

Ztt<X^. fflm-r'<#ttft^4S^T/WX5A<Dfl?Si 

[00 5 9] jy±(D<fcaf=, *3iteflj<s<owDMesii*> 

XxAl AIC^HIS, SMF4(C. SMF4;Sp<t'3;Sfi 

iS;?i±i»e2i«5t^#tt(^<kywDM(g#(Dfi2iaeit (s 



mmm) sA^stitrt^sw-e, ^mmmw.zt%s:m 

[0 0 6 0] #;fiftA i S0?iglSU"</K^/<7 

10 1 A$^i6T#glC§IS-r-SCiA<T'#. WDMfij^^ 

-C*t-S« !f#lc. ±tao}i5^MI*, 1. 5 5fim^^it^/D 
i: LT 1 6;iSlil±(D3t^i-§-^;Sl:#SLfcWDfy/Hi^ 

(=3S;h„ ei3l!eiiLlcJ;o-Cf*Sllffl-Ct?d:<)5:5©-e. 
[0 06 1] *t=, ±m(ntftWiby -f ju^ 5 

20 Al*, FBG7, 7' . X D >:7 ^' 1 2 . s^^l* 

i,(Dx. t y X > 7 T t'roiftsu t^i^m S 

i£:>^ i: -Sf 1 S M F 4 l-IS It ^ It t? , ± tSl^^Sffil^ 

[0 0 6 2] ^iris. ±iea>^*it7'f;u$ 5 Ali, ->x 
■rAi Ai^grofciicjsitTt.ki"' <0i|^(S!ili sii^-f 
J;ai-, 5tS<i^l:3tfc'i>SMF4(J)iiJijSn4Bfztfe 
30 ItTt-fct^) TbV SMF4l=ltlNSfK3aSA<fcyWDM 
<i-^(7)A:^in*9-lz#)Egi!i<fe^ 0~+3d 

S M F 4 CD A:^lS1! 4 A l=s5(t'5)OA< j; t^o 
[0 0 6 3] BP*), it^fb7-f;U^ 5 AS<*<DPX (fc 

i:, it*:?7 2 4(0ai?3SP«-®WDM1g^(»/^9-^ + 
1~ + 4dBCDt6ill=LTfc(tli, Jttffb^^-fUii 5 A 
g{*(3)QX^}l=i: y WDM^-^a)M°7~A^SM F 4'N© 
A^JiSESiiai^-SroT-, JtTVT^— ^^^ffll^TW 

[0064] i:C?,-C', ±aiLfcJ;9lcSMF4A?4,Q 

)i^&m^<r)iKmik^m]z^ y ^c^ji^^si*. s M 
fc«>, c:;nici^;i:T{Sffl-r-&4iifeg^i1lT/W X5 ACT) 

mmmi^mmmit^'&'st^h^. LA^L. smf4 

<7)Ji^ L IZlfc lir^T^^lJlcii^gtSIIx/W X 5 AOT 

[0 0 6 5] izx. :mmmxit, m^ltm^ eic 

50 ll*fi(KT^y<'rX5A«tI^M«1^!f5}4 <)Siil#^4) 
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t?]^l*4 0 kmffl. eokmffl, 8 O k mffli: L^ d cfc -5 

^ (;<-j.-ib) LTJ3<, BP*,, WDivHKii'>;^Ti» 

1 A(=^ffl5^^|,Jlt■f/WXi:LT(DSMF4(=■^l^■C 

ttfz^ y SM F 4a?ftiicjt;i;TWDM^-§-icii;-5± 

[0 0 6 6] C^llZcfctJ, vXrAlAIC'Sffl (iSst) 

Aomiistfcii, c:o/-:i— T-::?>n 8 A(d:-:3i> 

r. •t<DWDMeiilv;^xAl AlCfigffi-^'^^SMFA 
Lfcjl}i4*11^Wf *3fe*<b7 -f ^U* 5 A $tftffr«.. 

:;4^I=J:y. fi6fflSMF4lrJ^:l:fc3fe^^b7^';^5I 5A 

[006 7] -eux. ±j£(73J;5fcLTiSI+$tifcj>t^ 
'(b:7^;utS' 5 A^ffll.^rwDM^£jS'>;^TA1 A^mm 

■tMi. ftfflSMF4|C<fcU±U^#>^:iA i 

1 A£ti<»T§^fz. ao, isax h-etiig-r-aci*^ 

r-^-S. ±IB(D;<-iL~'lblzfcL'»-C, Jt^1b7-< 

JU$!6A<0jEji#tt^«IJ^I*4Okm~5 9kmffl, 6 
0km-79kmffl. 8 0 k m~ 9 9 k mffl t J: 3 

ic^J-^LT, l^!^rojt^1b7-r;i'^'5Aro2-ii«$tti:: 

[0 0 6 8] ±iB©^-3.-'(fc(ccii%T(±, -e* 
T- A^K $ 4, fc-a- ^ i/) f- s M F 4 ^ 0 JI 
'<;i' * T'ti^ g * ^FSIbf 5 !£;vS A^'fe -a C <t: -Ei t* , h u 
«£-3-C. SMF4®lSSI*iei^rLt,±SB(7)<i:aiC2 

okmm<4i(±fee,«£u, 

[0 0 6 9] (B) mzHJiJfjSSoitta^ 
HI 7l*:^|§Bfl(D^2Si5£i^!it LTfl)?^ft^m* (W 
DM) ejS->Xf AcD^?|fi!t$5^-r:?a-y'>lllT-fc^*<. 

rvxxAiBj tL>9ctA^&s) lt.m^mmmm 
«^S7tim**i-ri.^iiifi*«4 1 ^^^jTi. itji 



S M F 4 1^ ^ y f^^S ^ tl/zlSfig <t 4- ^ X L » S „ 

[0 0 7 0] tisi^ *S2||»!i(~feu^■c^,. IS in 
f^. ^LT. c:©Eii 71=351- **Sfe}^*S<D 

i"feii>tS*i^S4 1 ^^6Jt«iffi7r-1'/N' (DCF : 

SflSiSH) 4 2^3ttMtS^4 3!{fi'A<i£(-)-bh,r(,^So 

[007 1] CC-^, 0CF42!i, SMF4;!)<4,-D^} 
gfe4$14lc.);ywDMm-^Jc±i:«.^^tJ (^*^*1b) 

C(DDCF4 2I±. iiS. isislSiM C;i«)^^ii 
iJaiSKr^ (SMF405ft$) ] A^ftL> (i5![+kmm±) 
^^A!". £3ll)Sa?A<ffit^ C«^(**1 OGb/sfiK) li 

±i^(D^^g^5*^b*^ss^lt?t/J:< its-5/-=K)(=iaitt. 

[0 0 7 2] ifeli*sS4 3l±. ;:S;<Dftlt4iS§§4>« 

^4 1 'NCD^5illl::!^:'^^^/w~lcs-C'g^iwDM^I•§•ro 

T/^r-f/N'Si^Tfeli^ilg (ED FA) A^fflt\b;H€)o fc 
/•cL. C©itl^*g§54 3(i, flffl^^bH^Jt'SffltNT-?- 

i> mim^mmk w^m-Lui^) ^o\zm\Lx 

[007 3] tC?,-e, SMF4ro^J-§Sfii:^-0)SMF 

4 O^fiSaizSt UTiJi'^fe D C F 4 2 (7)^»(Kai It 

1 M1 fflM^i::fe-Sfci6, ■filfflt.&SMF4©fi*A<34 
**tl*-mWl=!2^Mt?;h.5DCFgA<5^*^ (80k 
m©SM F 4[CI*- 1 5 0 0 p s / n m:^(0 D C F 4 2 
$ft;St-5>tl.^ofca^) . CCX. DCF4 2(±. S 
M F 4 iI^I?0)WKAxt.^fSfc«)D C F42lCtSMF 
4tP]tSc?5jKgte#tt(7?<K5tii*^tt3!)<feS, 1¥^T, 
^S'+ifSEfKl^lc SMF4iDCF42i:(::J: y iL^li 

[0 0 7 4] ^c:-c% ;^^*6JK^T'f±. C<7)J:-5ICSM 
F 4 A<t 0;^Sfti¥tt©eKl4i5t»flii: D C F 4 2 A?*, 

Sf=46(3)18*^Mx/UX5 B*, (13 Jin 4 5 

|^roSMF4g|J^|r^-tl^'tiiaitTL^^„ Bp-fc,. 
iKSI<»!i^^*fi1^-T/ W X5BI*. SMF4tDCF4 

2 0i^gjS^S*!t#t4l- J: y 4 C S±fe«5^^ ^ ^I^J^K 

/•£L, C<7)gl1 7XI*®^Otfi^iEI85ICDCF4 2A<Sl 
INCOT-. |g 1 1IM^^(-THiIi*Lfca$^M4«(ST/WX 

5 At^%^^^m.Z\zWHii>^Xl^^. 



20 



30 



40 
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[0 0 7 5] ;rc;T'. MWmz. ±IB®ii*M*S{»T^/\- 

G7^f>3tSjaS!«)FBG7' (^2, il7#Si) , I^! 

□ V7-r;u^i 1 2 (ill 0, lai 2#M) . gllH*^li 

K:? -f /U^i 1 3 (gl 1 1 #Bg) . A O T F 1 4 (HI 10 
3, ii14#BB) 

ifftt (HI 8#BB) $S5ilSt+-rSC^:|zJ:i.J||il-r-5. 
[0 0 7 6] tjiti. j&MMC0FBF7 (I12#BB) ^ffi 

-1'/«8IZDCF4 2$S3®L, -5-Oitl=FBG7^if$fi)t 
L-Ctettldf, WDMIi-^A^DC F4 2$2lHiaji-r*- 

tl=&*(0^. jJJS&DC FS*4i»f--r^;iiA<^g^ 
T'&5» 20 
[0 0 7 7] ±IB0tt5^M*ili(Kx/?'rX5Bli. 

SMF4flr>i*(;>ttffi(::iSSL•rt<kL^A<, ii 
DCF4 2(CA*/^'7-(=±llA<&'-J (0~+3d 
Bmfig) . WDMfll-roDC F 4 2---(7)A^)/^9-A< 
±!E<?)±iS^Ji^ti:t^^-5[=-r*!g;'S7i<&?)fcift, DC 
F4 20fiKlz|Slt§W;6Ul\ CtidJcy, '>;^tA 

[0 0 7 8] 5tii«ts|g4 3An^-v:^^^;u (c 

h) afcy + 5dBm*-Cigi|gr5*6*A<ifeofctL-C 30 
ti, DCF4 2<0A^)/^9-£+1 dBm/o h*X-S 

tLrDCF42 •~^roA^}/'?9~$ *J#!b^T(f S-K'H 
Wimz^Wthif. 3tlg«ll4 3(D{±];^^1 +3=4 

^ 5 B AT S c i fCcfe 5 a X L/j: < T t 

[0079] 0*y,El7. Ell 8i-3it-J;-5t, it 40 

mwcv-ov^^B^DCF Azommzm-f^\t. dc 

F 4 2®BilS-eWDM<S^<D/<'7-S}iP^-&C tA^Bj^ 
K$IS(t?)Ci:^J<. DCF4 2^(7)WDM{I-^(^AA 

D M {S^ 1= S4 1 ^ SJl^fill ct; 5^ ^ ^ i-'ti- 

[0 0 8 0] Ja±<DJ;^lC, :*:m2||lS£>lJfiOWDM{£ 50 



KlvXxi* 1 B(C^:tX(i, SMF4(C, SMF4iDC 
F 4 2i:/j<-t^ii--^xt-C;^^*fiSi?i±O^Hjllji5t1fttlcJ; 

#**8lSIBlT?«iI-r-5fcttl=> SMF4 + DCF42 

■rs3t^it7-r;i.^« 5 B£^«S8iErBn(=iS(trL»sro 

T?. S't'SiErat?. SMF4iDCF4 2t(C,fcyWD 

ivni^fc4i:sj^iB0ii*g$+^vH2;i. (ffifiS) 

[0 08 1] ^t^-C, ^+«8ErB^-t'DC F 4 2 $fflL>T: 
SMF4(^^IS^JS(I-r-5^'-l':^(7)V'XxAl BIZfctN 

(c}mx-&c:tMr'#.|.(Di3, WDMii-^$j;y;^i,>{i^ 

fnM-CSSi^fKjil-^CirA^Hr^tTfey. CKO^^t. 
WDMej5l^*ilfflLfc#iga€0>-y— lfXtt*;*;tS(=lfil 

Coos 2] -eLT. ^mm.rtm\zii\.^x^, itacoj^ 

^Ml*. 1. 5 5wm^^ + 6t Lr 1 6jAUl±(7>5tft 
■t$-;iSS^SLfcWDM<i-^ (eEffl;fi^^tl5;b< 1 2 nm 

SggSi::<i;-pT:[iMat:g-nf<tsi>(7)T% #*C0 3 zi^fi 

[0083] ±%lO%m\tV^ )\^'?5Bt, FB 

G7, 7' . X^P>7^;U^12, 

1 a^Sifffll^ WDM{i^<Offia^!g|| (SMF4 + 
DCF4 2) t^SCfcJg*SM1!l^#tt (SiSl^tt) 

i:0)it$»J/d:1iHlffli$iK>^iltir« s M F 4 \zm\iMz\i 

WDMfijUvXxAl B(DfS5^{blC^^LXL^i,„ 
[0084] SMF4(Z<fcy±i;^^S^MtDC 
F 4 2 ICck y 4 1: SliSfeg i: (iilSillctSlI Lt t J; InA^* 
(Q^y, SMF4ffi(7)3fe^ft7-l';U^f5Bi:DCF4 

2^0) jfelHb7'f;u$ 5 B visits) . ±iELfc*J6JiJ 
d (-S M F 4 jtr/D c F 4 2 1- J: y:i i:§±i5ii 

y, y£iii|«S>l'«4 5=t/lvg?<fcT-^. jao, 3t^^b7^ 

$ 5 B roll A □ X t SiMf § c i M-e ^ ^ , 

[0085] tC^-p. ±i£Lfc.t5(::SMF4i:DC 
F 4 2;!)<i-;txi=;K*0;|fefifi5:i¥t4«{5iSlft^4^tt(icfc V 
±i:§ti^^4,, SMF 40:S^ICj;-DTS/j:Sfc46, 

ffiT-lt, f?i]^li|2]2 OlzS-tcfc^lZ, SMF401^J 
^-i-1b-r-SCtlZj;y, DCF424,p(z:a— (b 
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[0 0 8 6] WDlVHEj2l'>XT-Al BiZ^m^h. 

•S^ter/ W i: L r © S M F 4 1 D C F 4 2 1 (CO 
rotSiilcS^lSLT. SMF4*<tO;S;:^fiS#14©iS*<$ 
tti:DCF42*<t ojfiCfitt^ttrolg^it^tt t fc y W 

[0 0 8 7] C:^llzJ;y^ C:CDli^t. f>XT-AlB(= 10 

ffiffl (isit) t-<^t!tmt7^}v9 5Ba)s>m^nmt 

8 Blc^':Jl,\T, -tflJWDMfea^vXTAi Bl::'(slffl-r 
'<#SMF4 (SMF4ro:g$) t D C F 4 2 tl=MJ*: 

SI/ D c F 4 2 (CIS i:f: jt^1t7 /i-^ 5 B ^:*;a:±^ 

[0 0 8 8] ^t-ciT. jt^lb^^'^b^ SBCDSiitaX h 20 

^4 3fl)*iJ?f4$tt^ SMF4a)#^ft(rgiigSf+-f ■Sigv 

[0 0 8 9] ^L-r, ±i$©J;^l=L.Tl6lt*^fcytS^ 
<b7<JU$ 5 B^fflLx-CWDMestt/XT-Al B^flfH 
■f:tVlS, ^fflSMF4&t;DCF42ICj:y^i:i,^jK 30 

[0 0 9 0] Uts, rrotS^ft, J:SBi»;>t-^-^blzfc 
L>-C, 3felf<t7-f;U$5A<Di3lia*tl4^fl»J:i(i4 0km 
~5 9kmffl, 6 0km~7 9kmffl. 8 0 km- 9 9 

5 A ommmfz j: y jftnt; pi^4~fe«i sgsi u ici^s ^ fc 

^, , L ^,±tEO J; 5 (C 2 0 k rr^mi^lt{tU ^bUlK 

[009 1] (c) %3mmMmo)i<i.m 
mzni:^mm(Dn3mmMmtLxa)im^m^ (w 

::a)ii2 1lc^^•rwDMgiSv'X•rA1 CI*, igmiffi 



*5feititi*ii-r€.?feit*g*s8^4 4$^/j:x., ^mn^ 

S2<i:3tlgitSf}:Stl4 4<trorBl, JfcJti|'i4^*ilS4 4rBl, 
itit^Sff^ll 4 4 i Jfegfi^ffl 3 t a)ll1A<f tl^-'^lS M 
F 4 (Ccfc y mi^^F t -D T t^§. 
[0 0 9 2] *m3S)ifiM(ZfcL>Tt, 

mmmtmmz. wDMit-^i*, i 6>£)y±©5tt-^A< 

(EQ) 5C (BIT. il^^^ilST/WXSCtlNofc 

it. Wizmmrmizxm&L.fziiofiDCF Azitmii 

XT-AlCli, tt'ai[E|igA<3S< (Sickm) , tL<l*, 
WDMffi-§a>^K2l34SA<1S< («!l^l*2. SGb/'sia 
T) , SMP 4<nii^t:DCF 4 Z\Z^-oXnmt^t& 

mt<mi-^m-^\zmmtsti^miSLimixi^^, 
[0093] ccT?. mmm43' i*, mzmm¥m 
\zx^i&Ltzi<Dtmmiz^ ^k<D%i$n^'pmm4 4^ 

(DiK^lZiSi'MfJiJ N° 9 — S T' g^iW D M<i-^<D jMl/ <9 

/<a<7)3tiiitiil§ (ED FA) A^ffll,^f.tl,S. fcfc't, C 
<7)ifcti*ilS4 3' IJ, |g2^»l|C-CfIilLfct«<t 

5l=giS^it*HTfce>r. (Mx.lSil2 2icjS-t.fc5 

-th, ::oS2 2 4^<o|jiisroifij^!l1#it(i-E-*x-?ti 
fie ffl r -s X ; uhf A h' - :^ 7 T -r / \' CD ft ^ I c IS i: fc if* tt 

(:lL^(Si:gL^f1J?#A^*^f -i^l)) ^^LXl^i^ 
[0 0 9 4] li^M^Hilt-r/U X5 C(i, SMF 

^Izmifib^X, ^-f^SM F47!)<tO;SSfi!<i?t4®<5jM 
M*4#1itiftfiifSS4 3' *<tO;ggfe^t4(0}iilii*#ti 
i:l::J;ywDMlc4i:.^«-;SSA i S©it(I-^c;)3i5^g 

S^SSEx/^-f X 5 Cli, SMF4i:jteliiHSg4 3' tro 

MF4i5tii«4 3' tt^iil^hi.-0iSi3:i^nm 

m^m^iz cfc y * u *wd M<s#«)iai^ii$#+jiEr«3 

L, ::(Digi2 it?isgsc))'i:'iS8ErB^rc7tiaiii§i4 3' a< 

X5 A/j<3tg1iS^S3l::SSl+bnTU^<, 
[0 0 9 5] ^afrMlc, ±aac;)}S*S^SIKT/^• 

•fX5C»i, SMF 4 Oil* (^meSS) 7!i<3l*ixl^- 
HWfCiSI'lgi: *ti«J'£lttS8l4 a ' (??ipJt#!»14*<i** 
y, '&4'ilErfla>!6St®|csMF4|cJ;y^i:Sia5^S 
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ZO^i*^$*S«L7S*-5l=, WD 

[0 0 9 6] ^Lx. z<Dm^mm^nt. ?gi*tfi 

MCJ5FBG7' (gi2, I17#98) , j:^ O l^y ^ 

12 (HI 0. ill z^m) , mmw^mm:y ^ li-^ i 

3 (0 1 1#Sa) , AOTF14 (El 13, iai4# 
re) JtSif^ffllN, ^^t^'^X, •?-03;^:g;jSj®f}t't4 (Igi 1 8 

[0 0 9 7] ei±CD^?l=. *lf3lli£jgSlO)WDMe 
iJi*>Xf-.A1 CtcfcHldl, SMF4i:3feig 

^-fyu^i 5 C^&43jSg|EfB'5(ciSl+Tl>-StDTrs SMF4 

i:jfeJi>l'gii4 3' ticj;y^ci.±iaroa$tg$&4i$i 
E rfl -r— S L T 4^ ^ >-t: -S c <t # I) , 

[0 0 9 8] ^^ox> ^'^m-^m t%^\mm.3 t<D 

«a)T*, itJifliI*^«ig4 4IC<);tjwDNHf#^Saf3li 
iliSLi&3!i<e.{52l^i.'>X-rix1 Ciz^3l^■C^>, ^ic. 
Jftftf5(Dg{i U'<;UC0/'C'5 'V Jr SS'^mrffl A ^) c: t 

#aJHi<n^i— t: xtt* :feitsiz|p)±-r ^z.t.Ux%h, 
[0 0 9 9] ^-LT, *ll»jSl(3fco-rt. ±iecoli 

J^^±(7)3t^i-^ * l f=w d Mig^<ofejtroSil ^ 

[0 10 0] *t::. ±IE«3t*<b7'f;U^'5Ct. FB 
G7. 7' , I^P>7-r;i/* 1 2. ^1H*^®Jg7-f 

««ESg8l) lcJSi:fcii^MiiS«*#tt (2li§4#tt) ^^t 
i*a)f#»fJ/cj:*W^!g>Mi:-ti-r. SM F 4l=SS(t*f£(t 

[0101] tZhX. ±aiLfcc>;a(cSMF4t5tig 
3l»SS-ei*, ^J^i«Sl2 3[r3?1-.J;5i-, SMF4ro 



flSir/ W X 5 c =b / -i— <b-r 

[0 10 2] EP*,, WDMfejSvXfi*! Clzteffl*;h. 
^3tT-'UXi:t-COSMF4t3tlgiHSg4 3' tlc-3 
L^TCDtg^lzJstrEL-C, SMF4A<4,o;S^gfei|?tt(7)« 
^4ttti:ptl^*II§4 3' 7l)<tO;fiiftte#tia)?i*^$1fi: 
(w J: y W D Mm^(-± C .5 Sfflll L ^ €>«^ 

g*nST^/\vx (^te^ib7^;u^>) &c(o\^^mm^% 
10 T^^n scs-fflE-r^o 

[0 10 3] C^X(-J:y. Z(7>^^*,, <>XfAlC(Z 
■5 (S'hKf=fflK.-5) Ztt^X^^. -tLT. WDMe 

'<$SMF4 (SMF4{D:g$) titliiH3f43' t(Z 

F4&ij:^ii1'g^4 3' i::jSi:ycJt^<b:7<;u^! 5C£ 

WDMteilvXTi^i coax KONm^t0-?)Cli:A< 

[0 10 4] ^L-C. ±££a)ct;dl~U-ClSt+*+Lfc5t^ 
<b7-<;U^ 5 C$^L>rWDMfij3|vXT-A1 C^ffiH 

■rtii*. flifflsMF4at;5ftiti.i§i4 3' t^y^u^ 

[0 10 5] (D) ^^mmrmomm 
DM) <cjlvX7^Aa3mja;S*-r::>'p v^mx&?>t<. 

CO!a2 4(C^tWDMeiSi/XT-Al D(±, |g 1 

S3i:^f jtj?lfiigS2*M?,a)WDMig-§- 

^5rlti®ti*^1-*3tli*I*l8§g4 5 S^^fjl. ifcJSm^ 

F 4 (Z<k y fS^l^^lfctSfiEt^foTL^^o 
[0 10 6] ^£fc\ *^3S^fe)^^Sl-fcl.^rt. M 1 ^ 

SSJiJ^stlSHilz. WDMfi^(±. 1 6 K)il±c?)3tm-^7i^ 
;iKf:^fi$ti-T 1 . 5 5-7^C;p>- h;i.^^4"i>t U 
fcl 2^--' p'-KJ^Jy±<7);SS^t|E^*Lrl,^•?>icDi: 

5feli*l*ilSl4 4ICl±. Jtli*SS46. 4 71?>DCF4 

2. m^&mmm (eq) sd (wt. ms^m^sist/^ 

so -rX5DiL'*-3fcy. 3t^1b7-f;Ui»5Dtl\of;yi- 



(14) 



!t#Sl¥n-'27502O 



jfeHiI'ltl 4 6, 4 7 PbIC: D C F 4 2 A^'SBS * ^fc $ f 
[0T07] ZZV. DCF42li. E2§|]SSi^®(C-C 

WD M^i^icic 5^^-14 (i^^it) mm^fzifiO) 

ccDDCF4 2%, ^53^3188 CC(r)iS^fi*iJglsrBl (s 

5$SA<St'' (^]Af*1 OGb/sfIg) Ji^lC. JtfatT) 
[0T0 8] Jtlt1ig|g4 6. 4 71*, 

t±, DCF4 2<0|^m»?5a^A<:*:t<, DCF4 2'N(7) 

5feA;b/<9-(-|i]llMfey. p;^tsMF4l=tt'<r* 

tL^fcfc, C<0J:5I=> Jtii*gS46, 47$26l;!,:i± 
CDttfitIC U-C, -trophic D C F 4 2 $tjfcA;fc*St^l= LT 

SMF4. DCF4 2JtT/3tliCllg4 6, 4 7 (±1: 

[0 10 9] c:4^b<^)^ft^gltSiS4 6. 4 7t> i5"j 
A) \z^i}itm^n^. ^tz. ::;h,broifeig1'Slg4 6, 

4 7f*, :^'mmmmzni^xt. tcorn'mmiimRx 

5D(±. SMF4t|6lt&+lT. ■€-WSMF4A<t-D;'^ 

S«ciS14a>e3Jlil5^^11i:, D C F 4 Zt'^i'DiSi&m 

^n.mmm^^mt(zj:v\NDmn^tz&c^^im 
[0 1 1 1] Bn*,, :^mm.Mt&(Dm^mnmy='UxB 

Dli, SMF4, DCF4 2Jll/:5fcit|g||4 6, 4 7 CO 

±x\z',mm^o)m^m±i<^i:itm&Lx. s 

MF4, DCF4 2S.O:5fefiitS§S4 6, 4 7 

S^^^S-^i^EfBlSIC* i «)-CTO-r -5 J: P 1=^* o T l,^ 

SSS (iyX7-M,±m Wliffei^tt* it^*ilfi5Si= t'SC 
tifb^-etS. t=fc'L, C0i2l2 1 T-l*ll^(04'*8EPai3 
DCF4 2Rt>*i^liit'S§&4 6. 4 7A^i^l^<D■T^, IB1§I 

[0 112] -zx\ M^^mz, ±tm^^mm^'< 

S(l<)l=ie;>lli$^SDCFfi&U'itlgffilg4 6. 4 7(7) 50 



F 4 y ± l: «>iss^ll t D c F 4 2 iz ^ y ± c ^It* 

Iliifel§ffill4 6, 4 7lzj:y4i:*^^gi:£fc+?i* 

mmm^^t?>^o\zmi^iihi, 
[o 1 1 33 ^-L-c. zom^mmm^. m^mm 
MBtzxm&Ltziioiz, ^i^iftmchFBGi^^mm 

majFBGT (112, gl7#Hl) , :r.'^o>y ^ 

12 (ill 0, 11 2#sB) . mmmmmy^ji^ 1 

3 (la 1 1 #gB) , AOTF14 (013, |2114# 
M) ^^i:^fflL^, "til^il, iO&^m^^n. (^18 

#M) * S)iigt+-r 4 c i i y nij-r -set js^r- 1 

[01 1 4] Kl±a)J:3IC, *m4SS»j5|<DWDMfc 
j||>>X7^A1 D|::J:h-(*, S M F 4 i JfelitSSf 4 3 ' i: 
1 ^iftft«^#1f <D}i**#tttd: y WD M{i^ 

^^mmrsim!$.t^sMF 4\zm\ixi^i>(nx% 

SMF4i:DCF42<!:pfelii|ii^46. 4 7i:lc^y* 
[0 1 15] tSot, CcDti^t,. ?tji<S^S2 tjtg 

m-&^3 t(Di^io±inm.^(r)m?^!\m^i^&»Mmzr 

izni^X. SMF4CD^^^DCF4 2lrJ;y^S^-r-2> 

tt^\z, ^NOMm^^mmzmi ujsca* ^.^BiSf •?.-> 

0)ti^t, WDMgi!l$^iJfflLfc=&fIjHi(D+>— t'Xtt 
^ ::^tSl::i6]± t i) C i A<T- ^ . 
[0 1 1 6] ^Lr« *S»jSirj3ur^,, ±i50)}i 
1. 5 5 /i/m?^^c|3.D>i: Lr 1 6;^^U±(;)it^§ 
■^^;S:l^SLfcWDMii-^ (ffiffl!S:^^J?!(A<1 2 n m 

±.uit^\t7^>i^^o\zj^^i^^mmit 

[0 117] ±K(7)^£^'{t7-f;U^i5Dt> FB 

G7, 7' , X5ia>7-f 1 2, ISm^l«S7-< 
1 3/d:i:ffllV WDlvUf-^OTfti^SgSt (ZZX\t. 

^mim) \z^^\Lfz\k%mm^m i.^^m) s^-r 

i:CO!f§»inj:tiWS-£<gti±T. SMF4|ciS(i^f£lt 
[0 118] tZhX. ?tlgiH4>il§l4 5(i, ffifflf'S 



(IS) 



15P»g¥n-275020 



i|'m45. fJ2&LfcSMF4, DCF 

4 2 03^:^3.— fb<!:[S]^f(~JX -3. -It LTfc<, Sfc. 
SMF4iDCF4 2<b3tWg||4 6, 4 7i:A<^-^^' 

SMF4a)^*lcJ:o-C^!tE4fcft, CL^FCJ&CT 

^mtfr^S>mi,h^o -fCT?. c:<j)ii2 5ic*f <fca 

[0 119] ED*,, WDM{5jS>>XtA1 Dlc(Sffl^:H 
STt-T/N'-r Xi:LTG>SMF4, DCF4 2&i;5tlgi|<S 
^4 6, 4 7lZ-Z>l^X(DmmZ)i^!t-LX. SMFAi^t 
0;^^ft#tt<D«*4#t4i: D C F 4 2A<4,0;jK:l«i<?14 

^tftti ic J: y WD M<l^lcifei:-5±tBS^M^ffi^ L 

:i-X":?;U1 8Di£fflSLrfc<, 20 
[0 12 0] CtUlC^y^ -VXt^AI DfZfigffl (IftSt) 
f'<tSMF4, DCF42, Jtii*i^4 6. 47, jfe 

^<k7-<;u^i 5 Da)S,mimmti (S'hPIi:i}iIi^-l)) 

ctA^ij^'So *LT. wDMSiSi/xxAi D<nmm 

WDMeiivXirAl DIZ'g&ffl-r'<#SMF4 (SMF 
4a>fi:*) . DCF4 2&Ij:jtii*S^4 6. 4 7 ICj^Jt, 

l=l£l:fc3felf^b7^;^•Sl 5 D'^:Km±mt^:iti}<X't 30 

SCi:A<T-#, t^LN-Cfi, lill-r-SWDMfiiie/XTA 

[0 12 1] -e-LX. ±i£tOJ;af::LTlSlt$ih.fcj'c^ 
^b:7^;U^! 5 D^ffll,^-CWDM'(£iIi^XTA1 D ^^S^ 
th-li. ffifflSMF4, DCF4 2S.y:3tJii|iSIS4 6. 
4 7td:y±i:s#;i?gA ; @fl)pt<I#cDM^M^*HS 
f «> t A^Rffig'^jwD MfeillvXT-A 1 D ^mit)xm^ 

S§Jte}^Sir'4., ±IB(»ji-i— lt*i^t4-SB[a 40 

l6i*ft->XTA«l^^fT'j:^?.o 

[0 1 2 23 (E) •^•<o^i 

±jiELfc^SSSfl?nSr'l*, jSiSHStt [SMF 4 
L■Cl,^-& (-Q^y. MSfeH^ii^T/WXS A~5DI±<5 



?S:S^l|5^Ji:*lz)Si:-rli5^gffitI-r/WX5 A~ 5 D<D 

[0 1 2 3] ±^Ltcm2-'t^'immrmxits 
^^ms.mmzm^mmiiiTf^'f x 5 b~ 5 d siait 

mMt. ±4>liEPBll=ffim*ti*SMF4-^OC 
F4 2^d:i:«)3tT/WX(7)iiat#lSLT. s!L«>4'$ISPb1 
(=b L < l±. 2 , %S:mmm 3) \z^ -of^lf 

m^m^iK^fUx^wnix. ^B^^om^^moin 
m^n^-^-^Lxni^v^^^oizLxi^iK 
[0 12 4] t^iz. ±vi^Ltzmz'-^^mmwmx 

nkJuoiitimwrnx^iig^iz-oi-^xmBj^ Lfc75<. :$:sfe 

^vtl.A&^itxh'DXt. WaLfcJ;^(=ig5feMtH?S 

ir/NV X 5 B ~ 5 DOlSeiWtt (jSiStStt) if SSIftlt 

[0 12 5] ±aiLfc'&IIM5aiT'l±. WDMg 

iSi'XTAI A~ 1 DI::^ffl^4^S3fe7=/^'•rx^!UT. 
SMF4^DCF42. 5tlg*ill4 3 (43' , 46, 

4 7) uH^mizLfzii<, y^mmzh\zm^tih--r. 
t(omo9tr/u :^\z>(itxt. ±i^Lfz^mmmrs:t 

[0 12 6] ±-MUz^m.m.¥mx\t. 

^SH-r/WX 5 A~ 5 D(C<i:S;Kfi:tei?11«»i^m|HS 
<fc a /ci ^ ii I c ^ o X 7 w i: 4, RTfig T' & * . 

(1) :/yx>77vx$?iifflf i):^;* 

BP*,, 3i«fill (3tjj&ffigS2) |-fcl>X, SMF^DC 
F. 3fc3ti|SSg*^=fc-:);l$gfii^tta)!i^^t14lCj;ijWDM 

(r^yxi/^^vx) "tic^oxt, ±ga}§5^M 

vX) (i, Ji'^, ptmH-e^y-T V5^;L.h$^S{SLt 
+i/*L>^^(Zcl: < fflUb;K^¥-;£x&-&i()^ S M F + D 
CF. SMF+Jtliifglg. t L.<(*SMF + DC F+jfe 

[0 12 7] jSl^fi, S£5KiBlO)SMF + DCF(»}i5fe 

/•57-i£=&i^^A i^fciigstSc^X', mz\zy^)\.' 



(16) 



^tggspi 1-275020 



LD2i-i m^^m (-En^jDti./NVTx^iiftfi^ 

(TV^:^^-^ : ATT) <Dja*«^ ifHSI Lfc C 

<b*©Slg, S3fiMJ©jti^§H9-*±lfT, if© 
Mf=a{^LT*J*, ^■«>?Jl!lS^|S^|=»•^L^r'&5S:S^D5S 

[0 12 9] -tcT?, mij, '}3SisrBi^f>a^isst. jfe 

D^JiPHSS, tL<\t^Pi^^m^ (ATT) ffiOJiW 
[aSSfc 7 - K/ N- -v-? $ An It ^ J: 5 tzthli£. iu^^<D 

CO 1 3 0] (2) 3feii*s§l<»y-f:/tt®*?iJffl-^s* 

SI 20 
EDFA^roWDIVHES6fflfl>3tiii|il||i±. Diejtffi;^]/^ 

Jtem*/-?'7-^±lf5t:&±AU;o)^S^St^fc (S;«J 

[0 13 1] :rW?i^^^iJfflLT, ^iTLli, 5feliitBl§(c 
SM f:r!j:d c FA<t-3=S.ti5^!t#tt$^+?ii-fcJi5^<^ 

te, ^,L<i*. SMF, DCF&t;3teli*gSA<t^«-ia 30 

D$fflt^^C<T^,. SMF. SMF&UlDCF, 
tt<(iv SMF, DCF&r^st^itSSlnJcoT^i:* 

[0 1 3 2] #J?Lli. SMF£©1i*4#tti:DCFCO|i5fe 
:Sfi'JOOX>:g;^:S{|iJCDDX) ^ -DTtN.gim^(C(*, 

[0 13 3] crott, iJi^). tnimm<i)mmmm(D 

EEPROM^ro;«*'J(C, ffifflSMF&LS'DC Ficio 
figfflSMF^il>-DCFIZJJ;i;T, CCD^^ UI:i{Sl¥LX 



[0 1 34] C<7)ct3(:i5tlgi(gS(3)'t;*^>^ftj0DflJiSfl^ 

Sll*. x;i.b*'>x.K™:/7T-</^ (EDF) izu:^ 

(p) '^\^--:ft^z.t\z^-:,xtmtth m'^^mA 

<Of)JtfA<±A<y, :S!SSiJ0|1J1#A<TA<^) „ cotttt 

^ ^ijffi LT s ^ ftitiilsigrofiiWif^ti* s M F xi± s M 

F R D c F tD«5t4#tt(D<i;^ i: I* iSoj^fttl:: L T < 
Cfe^,. SMFXttSMFau:DCF|C.i;oT±C?) 

[0 1 3 5] ^-L-c, ^f^mt±^Lt=.m.mmm^ 

S ^ S ^, « T'l* ^it < . ;?:fg?§«IS t f fiffit L /j: L NlEHT' 
S -!? ^JK L T § c t A^T? « . 

[0 13 6] 

a(i b'^^KT) '1'+ S S'MSIcM! ^ S C i 3!i<X # S . 
^ht<mWy:^7-lx^miiixm&\z^m-^ zl:i>^X' 

[0 13 7] zzx. ±%mm^mit. 'ptj:<ti,. ± 
tzo)-&§,§'mm%nA^±ua>jhim^i^t tr i . 55 

[0 13 8] ^tz. zo^^mmmt. 
mm^o>{mmmzft\:.x±\:,i>isk^mmmt^ 
<. mtiBmmizit\:m^mm<im'^^ti>ifty 
-< )i9 t:mi^xmmtnit. ^tm^mmmofzibo 

mmmmi<s;>^tM-r. tftimmzmn^mx, ± 
tm^m(Dmm^mmt^ztA<x^^0x. ->xta 

[0 13 9] *;^?ScD;gg^Sjt^5il'>X-TA 



(17) 



it^g3?Fn-275020 



05»iJr^aii-r^5!'r:^<D->xxAfcfcu>Tt, sic 

"S-mScDit- If x|4$:*:itiic|fij±t * c i: !bt-c t ■& 
(11*^4) , 

[0 14 0] zcr\ ±m<r>m^mt. ±t5(o;«jg^m 

^Ci:l*1«i6-C^3)j7?fei, (IS^JIS. 6) . 
[0141] 7S;fc\ ±l2(D}Ii^^M«§g^^^tJM1^§lco 

RWfi:ir^(t^(i, ^mm^om& m^mmm) x- 
'A^^mtftm^o) L''<;u$}t|]^ s d t A<pr*g t y , & 

'^/u AW -5 fc *ic±ga»»wiiaizMi&ii! % t 

Co 1 4 2] *fc, ±iaC0«^g4S1^llt. ±tB©!if^ 

4$S'j'Ei:iiiiJStn*j»st-a-r. iitBmmzWi\f^fz\iX'±m 

Co 1 4 3] ^b(c, *fSB^cD;fe^^m3teHlv;^TA 

^ilSHiXl^^(DX. ClOJi^t. i'^y-A±^(Dm^ 
£ir61i# * JSSllclitS L U A< {Silt S ;^ T^ixic t n 

mtfz^WMmo>V—^x^±^:kmtz[^±th:iti}<X' 
[0 14 4] zzv, ±tmm^mt. ±m(ni^^$>m 



fsjMEgH iz <i; o T I±»!?IT' ^ itf < /j: -5 (^5 r% c 0) ci; -5 4' 

d::i:(i®(ftrwai!i-e&?. (il^n i o, i i) „ 
[0 14 5] tfc. J:S5<nii^s*i^ii(i, ±i2a>3fcfe 

10 2) . 

[0 1 46] :*:|6B^£D!K^^S3tei'>XTA 
frck^xIS. itejJIgSlr, -^Wit^SKlSS. iJ^^iiK^fcJ; 

m.rm^mnmm^t&Hxi^i,0x. z<om^t. 

0'^'7'y^^:&imizWx.i>Z tii<X^^<DX. ifiift^ 

20 a3tti#* iSi^ii^q'&iS-c <}; y < MSiST 5 c t *<r3i 

3) . 

[0 14 7] ccT'. ±m(Dm^mij. ±m(ni&^$rm 

il^s^rLTL^*Ji^lcsl^(c^l;l^, )m^mmM^oB 
mmiz^oxiti<iMxt^ji<t<i^(nx. z(Oii=itj:i^ 

30 CtM«)T^JJ4r'fe* (WmUl 4. 15). 

[0 1 4 8] cfljJi^*,. ±uom^mi^m^ 
i^mmm0mmz^iiii\t. ^nmssomis. cm* 

m^oAti[y^)\^imt^^t-ih\z±m(oi^mmizm 

S) o 

i+Sfc*i+-e, tsttrs^ir, ±tE<Djt£m am^Si 
mti^u^mmmz^i m^mom^ £ sjsr c t 

T't§ (iSJRrii 7) , 

[0 1 5 0] ■,^K^Z, *^S^C33;fi:^^mitfeiIvXTix(Z 

im^mmsi-^'>7sT^iz^m^jn.^^tT/U:}^(z 

■z>l'^XO\m{Z)^!tLX. mmtltT'U ?^t<i,':i}$.3:i& 

50 ^}±\:^m^m^mmtm^mm 



(18) 
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*«1 8) . 10 

[0151] c:::-^, ±ia(;>jfeT'/WXA^ jfegiSSSi? 

A<X'^5 (IS^ISI 9) , 

to 1 5 2] *fc, ±ie«>3fe7=/<-f/^A<, 5fef£J3feSta 

^<-y^^$'mmmz^\:i>^mmm^^mmm 20 

nmz-^i^xa>]mi^^t^zt\z^^}^ mmt^^ 
(i«*iM2 0) . 

[0 15 3] $e.ic, ±!a(D^T/wx*«. ^mmmt 
m m%ii5imwzi\-i^iJixx m^^mntm^m^^t ^% so 
litin-efe^ig^ii, tfL&^mmz■^l^xmntt/tm^ 

^\Z'D^.^X<D\n^tom\zn^<^LX. JteialiSA^tojS 

mm^n^u^mmzit Uzmmui^^m^m^m 
ii'^fzm^mm^iw-^fzwcn-t?>ztij<x't^ 

[0 15 4] Sfc. ±5E(»3feT/U;^!!i<. iteSSfc. 

<^:I;5tiifSlll=oL^T®#m^a0^f=?^l^:uT. steis 
mmiz'oi'^x(nim^i^i^t^ztizi:i)^ ^mt^ 



[0 155] zzx', ±m(Dm^mt. ±laCD;S:S^a 

m^^Lxi^^m^izmmizmix. iss^s^t^i^roe 
^tc, ±ti<r>m^mmmmiSitfLxti<ztmmx 

*S!lX-fc4 (Ii!r*3l2 3, 2 4) o 
[0 15 6] *tc> ±!aO=tx/NV;^I-OL%TCD?|!$fit 

St t IS i: -C S/l^RS l-ffl ;^ S C t A<X' ^ 5 0) T' . ISI+ 1 

(W*i52 5) o 

[0 15 7] mz. *#B^ro;^g^S^<giIvXTAa? 

^ttfiSt * c: i A< RTfife/jriSig^MifeejS 

r^^lc, a-^, iS3XST'4J5llt5Ct)!i<T'^§ (IS 

*«2 6) , 

[ia®<Dfism'j:i»^] 

[0 1 ] *^B^03|g 1 *J6if5^<t LT<0;^:i^Sit (W 

[02] m^mmrm^zts^^x^mm(oy7^^<.yy 
(FBG) $ffll,^fc^i^fes^nsT/^' 
•< ;^ (O^gfS ^TK-r SI -e * . 
[SIS] ^mm(OFBG0)mmi5mii&mt^fciii<D 

[13 4] itsS-tS(DFBG0)«3eweiSigir'fc§. 
[US] S1Sj)gM®ti^^^ifi^tv^^<'fx^::ffiL^c,;^u 
SSS^S© F B GW^itMBfiiElXfe-S. 

me] Kmm<nPBG<7>^^<^n<n-m^7iifmxh 

my] mimmumiztii^x^wAMcoFBGimi-^ 
■tzm^mnmi'^uxmm'^^^f^o-^C'mx&^, 
[0 8] 3tiSjMS<ciFBGto^iC6<j»iaiiTefc-a. 
[Ha] ^i*)!|ffj<iioa^g|Sitf=/W7.lc«l>P,^x 

[010] ||1ll»!LII::^3L^•c:?r::^y'^•^-x^I^ 

-f mi^fzm^m^7/^^ ?.mmmt:^ 

[HI 1] Sgi||JfcJ^llS(3fci>rSim<*^/ifllMP^^^f 

imt 3] mi ^MflJllrfcL^TAOT F^fflL^fc^i* 
S^iSiM-r / W X roiSfife s ^ t a El T? fc ^ . 
[1114] ^^*^(E){^SIICfc^,^TAOTF£ffll^fc}i^ 



(19) 



[Ell 5] %^mmmm(D)m$'S.it worn im-^ 
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[01 91 mzmmrm\zioi^xmmaiPBG^mi^ 

fctt^SIHt 7=/ <-< X cotM ^ S t :^ □ 0 T- fe S , 

[112 0] fg2S)56r?«J(~fclt-5?i*g|«Riry<.l'7.OT 
J*' ^ a —lt>^>S * IJiB^-t -5 4ft «) . 
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(WDM) mmiyy^fA(r)im^7jkt::fa'yomr'h 

■So 
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[132 6] V'>-5?'JU^— K:77-I'y< (SMF) 

[112 7] *»^^;l.^-K77'-l'/< (SMF) A<tOigi 

[gl28] v:^^7*Jl.^-K7 7'-f/« (SMF) TbHoK 
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1 A~ 1 D 'A&^'S.t/t (WDM) e5S'>X-rA 

2 jtiini^s 

3 5tg€^a 

4 ■»^f;U^-Kt7Tl'/< (SMF : >fcf£)5ISS) 

5A~5D m^m^mm mm^ty ^ , ^^mm 

6 (jfe:&lSlttiiig^SI) 

7. 7-i~7-N 5feJ5l^M<»7 7^'/<::^7'^/•5'■^7'^ 

-T^-f (FBG) 

7' . 7' -1~7' -N 5feSi©giO?7 7"l'M:^7'y 
^^U— r-f (FBG) 
8 7t77-</N' 

I O 3T 

II ^?7'VK 

12 ^T^y-^P-x^fp^^-f 

1 3 ^mmmi&y^ji'^ 

14 #fP3t^^jL— ^-:?;t/7-f (aotf:Agous 
to-Optical Tunable Filter) 
18A~18D ^-:x-7—-:fj\y 

2 1 - 1 ~ 2 1 - n ( U-+f K : L D) 

22- 1~22-n M> h'y\"X7^;t/^! (B P F) 

23- 1~23-n ^Ijg^ (MOD) 

2 4, 3 1 t/t±:fv 

32- 1~32-n 3fc:7^';U$f (AOT F) 

33- 1~33-n Jt®<il§ (OR) 
4 1, 4 4, 4 5 7t{g*i*MS 

4 2 ^^gSiifi1^7 7 /N' ( D C F : ^^MiIS&) 
4 3, 4 3' . 4 6, 4 7 3tiitIS 

121 4mmo:yX 

12 2 X.^aiy 

123 ASE)iPEffl/<>K/^X7-f;i/^ (BP F) 
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